Mechanisms of egfr gene transcription modulation: relationship to cancer risk and therapy response.
The epidermal growth factor receptor (EGFR) plays a crucial role in growth, differentiation, and motility of normal as well as cancer cells. For predictive cancer diagnostics and therapeutic targeting of EGFR, it is important to know how the expression level of EGFR is controlled and related to receptor signaling. A novel transcriptional regulation mechanism has been described that depends on the length of a CA repeat in intron 1 [CA simple sequence repeat 1 (CA SSR I)] of the EGFR gene. Thereby, the number of CA repeats is inversely correlated to pre-mRNA synthesis. Indirect evidence for the importance of this mechanism includes the preferential occurrence of amplifications in cancer tissue harboring short CA repeats in this sequence and the discovery of distinct alleles in young breast cancer patients with a family history of the disease and in Japanese breast cancer patients. It can be postulated that the length of the CA repeat influences DNA bendability and, in consequence, the binding of repressor proteins. In summary, it seems that the CA SSR I represents an inherited variable for response to anti-EGFR therapies that could be determined before therapy. Moreover, the potential for synergistic effects with other polymorphism [e.g., EGFR R497K (HER-1 497K) and CCND1 A870G] leading to a simultaneous increase of EGFR signaling activity and expression should be investigated. From a practical perspective, assessment of the CA SSR I number of CA dinucleotide repeats as a predictor for clinical outcome is very attractive because it is a constant feature that does not change over time and can be easily measured in normal and cancer tissues (blood cells, skin, and tumor biopsies) in an assay that is technically simple, objective, and even quantitative.